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QUESTIONS
1. Describe the embryonic formation of the skin and hair.
2. Describe the differences between stem cells and pluripotent cells.
3. Describe the hypothesis and rationale for this study.
4. What methods were employed, and what were the results?
5. What were the conclusions and clinical implications of the study, and what further studies might be performed?
Stem cells are hot, both in the media and in recent research. Although embry-
onic stem cells have been a focus of attention because of their near totipotent 
nature, ethical and practical concerns have limited their use. The bulge region, 
where arrector pili muscles insert into hair follicles, is a segment of the outer root 
sheath that contains stem cells and develops into epithelial cells and melanocytes 
(Akiyama et al., 1995; Yu et al., 2006). Yu and colleagues (2010, this issue) at the 
University of Pennsylvania further characterized stem cells from the bulge region 
and report a more accessible source of human stem cells: neural crest–like stem 
cells that are derived from human fetal and adult hair follicles. These cells were 
shown to be multipotent, as they differentiated into many neural crest cell types, 
including neurons. They were also found to be functional, and when placed in 
mouse brains they remained viable. This work represents an important step toward regenerating essential adult tis-
sues in a safe and accessible manner.
Earlier studies have demonstrated stem cells’ potential for nerve regrowth. Amoh et al. (2008) improved motor 
function in mice transplanted with follicle-derived stem cells following transecting spinal cord injury. Furthermore, 
peripheral nerves have been repaired with stem cell grafts (Lin et al., 2009), and implantation of skin-derived 
precursor cells adjacent to crushed sciatic nerves has resulted in remyelination (McKenzie et al., 2006). In addition to 
the potential of skin-derived stem cells to assist in nerve regeneration, these cells have potential in other areas, such 
as wound healing (Ito et al., 2005).
Through the following questions, we examine this paper—and neural crest–like stem cells—in greater detail. 
For brief answers, please refer to the supplementary material online <http://www.nature.com/jid/journal/v130/n5/
suppinfo/jid201081s1.html>
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